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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mobile 
communication system that efficiently transfers message 
information addressed to a mobile terminal belonging to 
its own mobile communication network whose position is 
registered in other mobile communication network. 
SOLUTION: In the case that a mobile terminal 1 roaming 
from a controller 10a to a controller 10b is busy and 
message information addressed to the mobile terminal 1 
is kept by the controller 10a because a call from other 
mobile terminal 1 reaches the mobile terminal 1, the 
controller 10a adds the kept message information to a 
position information collation request signal to request 
collation of position information conducted with the 
controller 10b periodically and sends the resulting signal 
to the controller 10b. Thus, even message information 
addressed to the mobile terminal 1 kept after 
registration of a roaming position is transferred 
efficiently through a control channel without pressing a 
speech channel of a roaming relay line 3. 
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communications network of self A detection means to detect the message information on 
addressing to a move terminal which belongs to the mobile communications network of self by 
which position registration was carried out to the control unit of other mobile communications 
networks out of the message information memorized for the aforementioned message 
information-storage means. A message information transfer means to add the message 
information detected by the aforementioned detection means to the positional information 
collating demand signal to which it is transmitted through the aforementioned roaming trunk line, 
and to transmit to the control unit of a mobile communications network besides the above. A 
message information receiving means receive the message information on the aforementioned 
addressing to a move terminal added to the positional-information collating demand signal 
transmitted through the aforementioned roaming trunk line from the control unit of other mobile- 
communications networks with which the move terminal which received position registration in 
alternative belongs, and a message information transmitting means transmit the message 
information which received by the aforementioned message information receiving means to the 
aforementioned move terminal. 

[Claim 4] The aforementioned message information transfer means is a mobile communications 
system according to claim 1 or 3 characterized by adding the aforementioned message 
information to the positional information collating demand signal transmitted to the timing defined 
beforehand. 

[Claim 5] The aforementioned message information transfer means is a mobile communications 
system according to claim 1 or 3 characterized by adding the aforementioned message 
information to the positional information collating demand signal which requires collating of the 
aforementioned positional information and is transmitted according to this demand when the 
aforementioned message information is detected by the aforementioned detection means. 
[Claim 6] At least one or more base stations which are characterized by providing the following 
and which form a radio service area in a predetermined geographical field, Two or more mobile 
communications networks which come to have the control unit which holds these base stations 
are provided, the aforementioned control unit The mobile communications system which has the 
roaming function which enables in alternative the receptionist of the position registration of a 
move terminal which belongs to other mobile communications networks by collating the positional 
information of a move terminal and suiting through the roaming trunk line which connects each 
other. The aforementioned control unit is a message information-storage means to memorize the 
message information on addressing to a move terminal which belongs to the mobile 
communications network of self A detection means to detect the message information on 
addressing to a move terminal which belongs to the mobile communications network of self by 
which position registration was carried out to the control unit of other mobile communications 
networks out of the message information memorized for the aforementioned message 
information-storage means. A detection information transfer means to add the detection 
information which shows that to the positional information collating demand signal to which it is 
transmitted through the aforementioned roaming trunk line, and to transmit to the control unit of 
a mobile communications network besides the above when the aforementioned message 
information is detected by the aforementioned detection means. 

[Claim 7] At least one or more base stations which are characterized by providing the following 
and which form a radio service area in a predetermined geographical field. Two or more mobile 
communications networks which come to have the control unit which holds these base stations 
are provided, the aforementioned control unit The mobile communications system which has the 
roaming function which enables in alternative the receptionist of the position registration of a 
move terminal which belongs to other mobile communications networks by collating the positional 
information of a move terminal and suiting through the roaming trunk line which connects each 
other. The aforementioned control unit is an additional information receiving means to receive 
the information which shows existence of the message information on the aforementioned 
addressing to a move terminal added to the positional information collating demand signal 
transmitted through the aforementioned roaming trunk line from the control unit of other mobile 
communications networks with which the move terminal which received position registration in 
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alternative belongs. A notice means to notify the purport in which message information exists to 
the aforementioned move terminal based on the information received by the aforementioned 
additional information receiving means. 

[Claim 8] At least one or more base stations which are characterized by providing the following 
and which form a radio service area in a predetermined geographical field, Two or more mobile 
communications networks which come to have the control unit which holds these base stations 
are provided, the aforementioned control unit The mobile communications system which has the 
roaming function which enables in alternative the receptionist of the position registration of a 
move terminal which belongs to other mobile comniunications networks by collating the positional 
information of a move terminal and suiting through the roaming trunk line which connects each 
other. The aforementioned control unit is a message information-storage means to memorize the 
message information on addressing to a move terminal which belongs to the mobile 
communications network of self. A detection means to detect the message information on 
addressing to a move terminal which belongs to the mobile communications network of self by 
which position registration was carried out to the control unit of other mobile communications 
networks out of the message information memorized for the aforementioned message 
information-storage means. A detection information transfer means to add the detection 
information which shows that to the positional information collating demand signal to which it is 
transmitted through the aforementioned roaming trunk line, and to transmit to the control unit of 
a mobile communications network besides the above when the aforementioned message 
information is detected by the aforementioned detection means. An additional-information 
receiving means receive the detection information which shows existence of the message 
information on the aforementioned addressing to a move terminal added to the positional- 
information collating demand signal transmitted through the aforementioned roaming trunk line 
from the control unit of other mobile-comniunications networks with which the move terminal 
which received position registration in alternative belongs, and the notice means notify the 
purport message information exists to the aforementioned move terminal based on the detection 
information received by the aforementioned additional-information receiving means. 
[Claim 9] The aforementioned detection information transfer means is a mobile communications 
system according to claim 6 or 8 characterized by adding the aforementioned detection 
information to the positional information collating demand signal transmitted to the timing defined 
beforehand. 

[Claim 10] The aforementioned detection information transfer means is a mobile communications 
system according to claim 6 or 8 characterized by adding the aforementioned detection 
information to the positional information collating demand signal which requires collating of the 
aforementioned positional information and is transmitted according to this demand when the 
aforementioned message information is detected by the aforementioned detection means. 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the mobile- 
communications system which transmits efficiently the message information on addressing to a 
move terminal which belongs to the mobile-communications network of self by which possessed 
two or more mobile-communications networks, such as the enclosure (Personal Handyphone 
System) of PHS which provides with service the user by whom it was restricted for example, in 
the place of business, and was applied to the mobile-communications system to which the 
interconnection of these was carried out by the roaming function of a HLR-VLR method, 
especially position registration was carried out at other mobile-communications networks. 
[0002] 

[Description of the Prior Art] As a conventional mobile communications system, the self- 
management mobile communications network which offers service to the user by whom it was 
restricted in the place of business or the office building exists like the enclosure of PHS. This 
self-management mobile communications network connects two or more base stations to this 
control unit through a intercommunication circuit while connecting to a public correspondence 
network control units installed in the place of business or the office building, such as the private 
branch exchange and a line concentrator, through a subscriber s-line group. And extension 
communication between two or more move terminals and outside line communication between a 
move terminal and a public correspondence network are enabled by connecting a move terminal 
to a control unit through these base stations, and connecting with a public correspondence 
network through this control unit further. A move terminal performs position registration to the 
control unit of the self-management mobile communications network with which self belongs 
beforehand, and is connected to a public correspondence network by the sending and receiving 
based on the numbering plan defined with this control unit. 

[0003] Moreover, by connecting recently two or more self-management mobile communications 
networks installed, for example for every place of business mutually, collating the positional 
information of a move terminal and suiting The receptionist of the position registration demand 
from the move terminal (others — the move terminal which belongs to a mobile communications 
network) which human being of other places of business uses is enabled like the move terminal 
which belongs to the mobile communications network of self. The mobile communications system 
with the roaming function to enable it to use the move terminal with any mobile communications 
network is mainly used. 

[0004] The mobile communications network (home office) with which the move terminal belongs 
is distinguished from the terminal identification information included in the position registration 
demand, and a mobile communications system with this roaming function requires a transfer of 
the terminal information on a move terminal from the mobile communications network, when the 
position registration demand from a move terminal which does not belong to the mobile 
communications network of self comes. On the other hand, with the mobile communications 
network which received this demand, the terminal information on the move terminal is 
transmitted to the mobile communications network (visitor office) of a requiring agency. And the 
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mobile communications network which received this terminal information performs position 
registration processing including authentication based on the terminal information. Then, the 
mobile communications network of both this home office and a visitor office corrects the 
mismatching of positional information by collating positional information and suiting. 
[0005] By the way, in such a mobile communications system, when position registration of the 
move terminal of an arrival-of-the-mail place is not carried out. or when the move terminal of an 
arrival-of-the-mail place does not answer, it has the answering machine function to keep 
temporarily the message information on addressing to a move terminal of the arrival-of-the-mail 
place from the move terminal of a sending agency, in many cases. And in a mobile- 
communications system with the roaming function mentioned above, when the move terminal 
which belongs to the mobile communications network of self carries out position registration at 
other mobile communications networks and the message information on the addressing to a 
move terminal has been kept, the message information (or the information which shows the 
purport which has kept message information is sufficient) is transmitted ignited by the transfer of 
terminal information having been required from other mobile communications networks. 
[0006] 

[Problem(s) to be Solved by the Invention] Thus, in the conventional mobile communications 
system, the message information kept in the home office was transmitted ignited by the transfer 
of terminal information having been required at the time of position registration in a visitor office. 
However, in such a mobile communications system, there was a problem that there was no timing 
which transmits the message information kept when the move terminal of a visitor office was 
during the conversation, for example. That is, the message information generated after position 
registration of the move terminal which belongs to the mobile communications network of self 
was carried out at other mobile communications networks (after roaming position registration) 
had the problem that it could not transmit. 

[0007] This invention is made in view of such the actual condition, and aims at offering the 
mobile communications system which processes appropriately the message information on 
addressing to a move terminal which belongs to the mobile communications network of self by 
which position registration was carried out on other mobile communications networks. 
[0008] 

[Means for Solving the Problem] In order to attain the purpose mentioned above, when having 
kept the message information on addressing to a move terminal which belongs to the mobile- 
communications network of self by which position registration was carried out on other mobile- 
communications networks, this invention adds the message information (or information which 
shows the purport which has kept message information) to the positional-information collating 
demand signal which requires collating of positional information, and transmits it to other mobile- 
communications networks. 

[0009] That is. since it will be added to a positional information collating demand signal and will 
be transmitted to a visitor office even if it is the message information generated after roaming 
position registration, the convenience is made to improve by leaps and bounds in this invention. 
[0010] Moreover, since this positional information collating demand signal is transmitted and 
received on a control channel, without using the message channel of the roaming trunk line which 
connects a home office and a visitor office, it becomes possible [ transmitting the efficient 
message information which does not press a message channel ]. 

[0011] ^. . 

[Embodiments of the Invention] Hereafter, the gestalt of implementation of this invention is 
explained with reference to a drawing. Drawing 1 is drawing showing the outline composition of 
the mobile communications system concerning the operation gestalt of this invention. 
[0012] As shown in drawing 1 . the mobile communications system of this operation gestalt is 
equipped with two mobile communications networks of the mobile communications network 
controlled by control unit 10a. and the mobile communications network controlled by control unit 
10b. and is constituted. At least one or more base stations 2 which form a radio service area in a 
predetermined geographical field are connected to these control units 10a-10b, respectively, and 
the move terminal 1 which exists in the radio service area which this base station 2 forms is 
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held. Moreover, it connects mutually through the roaming trunk line 3 between [ 10a-10b ] 
control units. 

[0013] The move terminal [ HEROMINGU / the control unit 10b side / here / terminal / side / 
control unit 10a ]/ 1 (it is related with this move terminal 1) control unit 10a — lObetween 
home office and control units b — a visitor office — becoming, since there was arrival from 
other move terminals 1 to this move terminal 1 when it was under telephone call The addresser's 
message is kept in control unit 10a, and the example which notifies the message to the move 
terminal 1 under control unit 10b of the roaming point is described. 
[0014] While the move terminal 1 which is carrying out visitor office (control unit 10b) 
HEROMINGU from the home office (control unit 10a) is telephoning [ certain ] to the move 
terminal 1, when there is arrival of the mail from the move terminal 1 of further others to this 
move terminal 1, arrival-of-the-mail processing is performed through the roaming trunk line 3 to 
visitor office 10b from home office 10a. However, since the move terminal 1 is under telephone 
call, from visitor office 10b, a refusal response is returned to this arrival. This signal sequence in 
the roaming trunk line 3 is shown in drawing 2 . 

[0015] In home office 10a which received this, the message from the move terminal 1 of a 
sending agency is kept, and it memorizes to storage section 1 4a. Although it can consider the 
message inputted from the move terminal 1 of a sending agency using special-number operation 
etc.. besides this, this message has a message left to voice mail, that may be memorized as a 
message, or may make a message addresser information, arrival-of-the-mail time, etc., such as a 
numbering number, and may carry out them account 100 million. 

[0016] Next, this memorized message is put on the positional information collating demand signal 
which requires collating of positional information, and home office 10a notifies it to visitor office 
10b. This signal sequence is shown in drawing 3 . Moreover, the processing flow in the above 
home office 10a is shown in drawing 4 . 

[0017] That is. if home office 10a has arrival of the mail in the move terminal in roaming (Step 
A1), it will perform roaming arrival processing to visitor office 10b (Step A2). At this time, it 
judges whether it is during the conversation (Step A3), and a roaming arrival place continues (NO 
of Step A3), and roaming arrival processing, when not busy (Step A4). On the other hand, when 
busy, after memorizing (YES of Step A3), and the message from an addresser (step A5), this 
message is put on a positional information reference demand signal, and it notifies to visitor 
office 1 0b (Step A6). 

[0018] Next, the processing in visitor office 10b is described. In visitor office 10b. when the 
positional information collating demand signal from home office 10a is received, collating 
processing of the usual positional information is performed first. Here, that is told to home office 
10a when a collating result is inaccurate. On the other hand, when a collating result is right, the 
message added to the positional information collating demand signal is set to account 100 million 
section 14b account 100 million. And it judges whether a message can be notified to the move 
terminal 1, and a message will be notified if possible. The processing flow in the above visitor 
office 10b is shown in drawing 5 . 

[0019] That is, if visitor office 10b receives a positional information collating demand signal (Step 
B1), collating processing of positional information is performed (step B-2), and when a collating 
result is inaccurate. (NO of step B-2) and that will be told to home office 10a (Step B3). On the 
other hand, after setting to account 100 million section 14b the message added to the (YES of 
step B-2) positional information collating demand signal account 100 million when a collating 
result is right (Step B4). and performing various processings accompanying collating of positional 
information (step B5). it judges whether a message can be notified to the move terminal 1 (step 
B6). and a message will be notified if possible (YES of step B6) (Step B7). 

[0020] The example of a display of the message notified to drawing 6 to the move terminal 1 is 
shown. Thus, according to the mobile communications system of this operation gestalt, even if it 
is the message information kept by home office 10a. for example after roaming position 
registration, it becomes possible to add to a positional information collating demand signal, and to 
notify to visitor office 10b. Moreover, since this positional information collating demand signal is 
notified by the control channel of a roaming trunk line, the notice of the efficient message 
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information which does not press a message channel will be realized. 

[0021] In addition, although the message kept by sending out a positional information collating 
demand signal to a visitor office immediately is transmitted in the mobile communications system 
of this operation gestalt after carrying out a message account 100 million, you may make it add a 
message to the positional information collating demand signal sent out with positional information 
collating performed periodically, for example. 

[0022] Moreover, this technique can be adapted similarly, not only the notice of a message from 
the home office generated after roaming position registration but when there is arrival of the mail 
in the middle of a move for example, from a home office to a visitor office at a move terminal. 
Since it becomes the outside of the circle in a home office, in in the middle of a move, the 
message of the addresser at this time is memorized, and it is also effective to transmit a 
message by positional information collating demand after roaming position registration of this 
move terminal. Furthermore, it is also possible as a message to treat the digital information of 
the text of an E-mail etc. other than a message and voice mail. 
[0023] 

[Effect of the Invention] Since according to this invention the message information kept, for 
example after roaming position registration in the home office can be added to a positional 
information collating demand signal and can be notified to a visitor office, as explained in full 
detail above, while a transfer of efficient message information will be realized without pressing 
the message channel of a roaming trunk line, it becomes possible to raise the serviceability of a 
system by leaps and bounds. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the outline composition of the mobile communications system 
concerning the operation gestalt of this invention. 

[Drawing 2] Drawing showing a signal sequence in case roaming arrival refusal is carried out by 
the partner during the conversation reasons of this operation gestalt 

[Drawing 3] Drawing showing the signal sequence about a positional information collating demand 
of this operation gestalt 

[Drawing 4] The flow chart which shows processing of the home office of this operation gestalt 
[Drawing 5] The flow chart which shows processing of the visitor office of this operation gestalt 
[Drawing 6] Drawing showing the example of a display of the message notified to the move 
terminal of this operation gestalt 
[Description of Notations] 

1 — Move terminal 

2 — Base station 

3 — Roaming trunk line 

4 — f^ove terminal 

10a — Control unit (home office) 

10b — Control unit (visitor office) 

11a, lib — Terminal interface 

12a, 12b — Network interface 

13a, 13b — Control section 

14a. 14b — Storage section 

15a. 15b — Internal clock 

16a. 16b — Time switch 

17a, 17b — Time switch control circuit 

18a. 18b — External interface 

19a, 19b — Maintenance terminal 
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DRAWINGS 



[Drawing 1] 
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